Local infiltration of high- and low-molecular-weight RNA from silenced sunflower (Helianthus annuus L.) plants triggers post-transcriptional gene silencing in non-silenced plants.
Using grafting procedures, we have characterized post-transcriptional gene silencing (PTGS) in transgenic sunflower expressing beta-glucuronidase (GUS) activity. Silencing was observed as early as 2 weeks after grafting of non-silenced scions on to silenced rootstock. Transmission of the systemic signal occurs solely from stock to scion, is independent of the physiological age of the rootstock and is not heritable. Furthermore, we report, for the first time in plants, an easy and low-cost method of activating RNA silencing by infiltration of purified RNA from silenced plants. Local application of total RNA derived from silenced sunflower plants to leaves of non-silenced plants induces PTGS in newly developed leaves above the point of infiltration, as shown by reduced GUS activity and mRNA levels. Silenced plants contain 21-23-nucleotide RNAs hybridizing to transgene target sequences, in contrast with leaves of non-silenced plants. However, de novo production of GUS-specific short RNA in non-silenced plants can be activated by leaf infiltration of low-molecular-weight RNAs isolated from leaves of silenced plants. Significant levels were detected as early as 2 weeks after infiltration, peaked at 3 weeks and declined 5 weeks after infiltration. Our results provide evidence that RNA infiltration in sunflower induces transient silencing and is not transmitted to offspring. This approach could be of major use in dissecting the mechanisms involved in PTGS.